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METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE AND THE 

SEMICONDUCTOR DEVICE 

[Claim(s)] 

[Claim 1] The manufacture method of a semiconductor device characterized by 
providing the following of manufacturing the semiconductor device which closed the 
electrode forming face top in which the electrode for external connection of a 
semiconductor device was formed by the resin. The resin layer formation process which 
forms the resin layer which has the closure function which closes this electrode forming 
face in the electrode forming face of the semiconductor wafer with which two or more 
semiconductor devices were formed. The thinning process which deletes the rear face of 
the aforementioned semiconductor wafer after this resin layer formation process. 
[Claim 2] The manufacture method of a semiconductor device characterized by 
providing the following of manufacturing the semiconductor device which closed the 
electrode forming face top in which the electrode for external connection of a 
semiconductor device was formed by the resin. The current-carrying-part formation 
process which forms this electrode and the current carrying part through which it flows 
on the electrode of the semiconductor wafer with which two or more semiconductor 
devices were formed. The resin layer formation process which forms in the electrode 
forming face after a current-carrying-part formation process the resin layer which has 
the closure function which closes this electrode forming face. The thinning process 
which deletes the rear face of the aforementioned semiconductor wafer after this resin 
layer formation process. 

[Claim 3] The manufacture method of a semiconductor device characterized by 
providing the following of manufacturing the semiconductor device which closed the 
electrode forming face top in which the electrode for external connection of a 
semiconductor device was formed by the resin. The cutting process which cuts the 
semiconductor wafer with which two or more semiconductor devices were formed along 
with the boundary line of a semiconductor device. The resin layer formation process 
which forms in the electrode forming face of the semiconductor wafer after this cutting 
process the resin layer which has the closure function which closes this electrode 
forming face. The thinning process which deletes the rear face of the aforementioned 
semiconductor wafer after this resin layer formation process. 

[Claim 4] The manufacture method of a semiconductor device given in either of the 



claims 1, 2, and 3 characterized by performing at least one of a mechanical grinding 
process, plasma etching processing, and the chemical etching processings that use a 
medicine in the aforementioned thinning process. 

[Claim 5] The semiconductor device which closed the electrode forming face top in which 
the electrode for external connection of a semiconductor device characterized by 
providing the following was formed by the resin. The resin stratification process which 
forms the resin layer which has the closure function which closes this electrode forming 
face in the electrode forming face of the semiconductor wafer with which two or more 
semiconductor devices were formed. The thinning process which deletes the rear face of 
the aforementioned semiconductor wafer after this resin stratification process. 
[Claim 6] The manufacture method of a semiconductor device characterized by 
providing the following of manufacturing the semiconductor device which closed the 
electrode forming face top in which the electrode for external connection of a 
semiconductor device was formed by the resin. The current-carrying-part formation 
process which forms this electrode and the current carrying part through which it flows 
on the electrode of the semiconductor wafer with which two or more semiconductor 
devices were formed. The resin stratification process which forms in the electrode 
forming face after a current-carrying-part formation process the resin layer which has 
the closure function which closes this electrode forming face. The thinning process 
which deletes the rear face of the aforementioned semiconductor wafer after this resin 
stratification process. 

[Claim 7] The manufacture method of a semiconductor device characterized by 
providing the following of manufacturing the semiconductor device which closed the 
electrode forming face top in which the electrode for external connection of a 
semiconductor device was formed by the resin. The cutting process which cuts the 
semiconductor wafer with which two or more semiconductor devices were formed along 
with the boundary line of a semiconductor device. The resin stratification process which 
forms in the electrode forming face of the semiconductor wafer after this cutting process 
the resin layer which has the closure function which closes this electrode forming face. 
The thinning process which deletes the rear face of the aforementioned semiconductor 
wafer after this resin stratification process. 

[Claim 8] The manufacture method of a semiconductor device given in either of the 
claims 5, 6, and 7 characterized by performing at least one of a mechanical grinding 
process, plasma etching processing, and the chemical etching processings that use a 
medicine in the aforementioned thinning process. 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
manufacture method of a semiconductor device and semiconductor device which form a 
current carrying part on the electrode for external connection of a semiconductor device. 
[0002] 

[Description of the Prior Art] The semiconductor device mounted in the substrate of 
electronic equipment etc. is manufactured through the packaging process which 
connects the pin metallurgy group bump of a leadframe etc. to the electrode for external 
connection of the semiconductor device to which circuit pattern formation was 
performed in the state of the wafer, closes the whole semiconductor device containing a 
part for this connection by the resin mould, and is used as a semiconductor device. 
[0003] By the way, the miniaturization of a semiconductor device is also progressing 
much more with the miniaturization of the latest electronic equipment. Especially, it is 
active, and the measure which makes a semiconductor device thin to a limit divides the 
semiconductor wafer by which grinding was carried out thinly for every semiconductor 
device, and supplies the semiconductor of the piece of an individual to the packaging 
process. The grinding process was performed by this thinning process, where it stuck on 
the protection sheet with which the wafer was applied to adhesion material and it is 
reinforced conventionally. And after processing, after performing processing which 
lowers the adhesiveness of adhesion material, the protection sheet was exfoliated from 
the wafer which thinned. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the intensity to external force 
was weak, it was easy to receive a damage on the occasion of ablation of a protection 
sheet, and it was easy to generate faults, such as a heat crack generated with the 
thermal stress in the case of a resin seal, also about the semiconductor device which 
ablation was performed safely and divided into the piece of an individual, and the 
semiconductor wafer which thinned had the trouble that reliability reservation of a 
product was difficult. Moreover, the protection sheet used by this method was an article 
of consumption, and was what is made to increase waste since it is discarded after use, 
and cannot say it as a method desirable from a viewpoint of a cost side or environmental 
protection. 

[0005] Then, this invention aims at offering the manufacture method of a semiconductor 

device and a semiconductor device excellent in reliability 

[0006] 



[Means for Solving the Problem] The manufacture method of a semiconductor device 
according to claim 1 is the manufacture method of a semiconductor device of 
manufacturing the semiconductor device which closed the electrode forming-face top in 
which the electrode for external connection of a semiconductor device was formed by the 
resin, and includes the resin stratification process which forms the resin layer which 
has the closure function which closes this electrode forming face in the electrode 
forming face of the semiconductor wafer with which two or more semiconductor devices 
were formed, and the thinning process which delete the rear face of the aforementioned 
semiconductor wafer after this resin stratification process. 

[0007] The manufacture method of a semiconductor device according to claim 2 is the 
manufacture method of a semiconductor device of manufacturing the semiconductor 
device which closed the electrode forming face top in which the electrode for external 
connection of a semiconductor device was formed by the resin. The current-carrying- 
part formation process which forms this electrode and the current carrying part through 
which it flows on the electrode of the semiconductor wafer with which two or more 
semiconductor devices were formed. The resin stratification process which forms in the 
electrode forming face after a current-carrying-part formation process the resin layer 
which has the closure function which closes this electrode forming face, and the 
thinning process which deletes the rear face of the aforementioned semiconductor wafer 
after this resin stratification process are included. 

[0008] The manufacture method of a semiconductor device according to claim 3 is the 
manufacture method of a semiconductor device of manufacturing the semiconductor 
device which closed the electrode forming face top in which the electrode for external 
connection of a semiconductor device was formed by the resin. The cutting process 
which cuts the semiconductor wafer with which two or more semiconductor devices 
were formed along with the boundary line of a semiconductor device, The resin 
stratification process which forms in the electrode forming face of the semiconductor 
wafer after this cutting process the resin layer which has the closure function which 
closes this electrode forming face, and the thinning process which deletes the rear face 
of the aforementioned semiconductor wafer after this resin stratification process are 
included, 

[0009] The manufacture method of a semiconductor device according to claim 4 is the 
manufacture method of the semiconductor device a publication, and was made to 
perform at least one of a mechanical grinding process, plasma etching processing, and 
the chemical etching processings that use a medicine to either of the claims 1, 2, and 3 
in the aforementioned thinning process. 



[0010] A semiconductor device according to claim 5 is the semiconductor device which 
closed the electrode forming-face top in which the electrode for external connection of a 
semiconductor device was formed by the resin, and was manufactured by the 
manufacture method of a semiconductor device including the resin stratification process 
which forms the resin layer which has the closure function which closes this electrode 
forming face in the electrode forming face of the semiconductor wafer with which two or 
more semiconductor devices were formed, and the thinning process which deletes the 
rear face of the aforementioned semiconductor wafer after this resin stratification 
process. 

[0011] A semiconductor device according to claim 6 is a semiconductor device which 
closed the electrode forming face top in which the electrode for external connection of a 
semiconductor device was formed by the resin. The current-carrying-part formation 
process which forms this electrode and the current carrying part through which it flows 
on the electrode of the semiconductor wafer with which two or more semiconductor 
devices were formed, It was manufactured by the manufacture method of a 
semiconductor device including the resin stratification process which forms in the 
electrode forming face after a current-carrying-part formation process the resin layer 
which has the closure function which closes this electrode forming face, and the 
thinning process which deletes the rear face of the aforementioned semiconductor wafer 
after this resin stratification process. 

[0012] A semiconductor device according to claim 7 is a semiconductor device which 
closed the electrode forming face top in which the electrode for external connection of a 
semiconductor device was formed by the resin. The cutting process which cuts the 
semiconductor wafer with which two or more semiconductor devices were formed along 
with the boundary line of a semiconductor device. It was manufactured by the 
manufacture method of a semiconductor device including the resin stratification process 
which forms in the electrode forming face of the semiconductor wafer after this cutting 
process the resin layer which has the closure function which closes this electrode 
forming face, and the thinning process which deletes the rear face of the aforementioned 
semiconductor wafer after this resin stratification process. 

[0013] A semiconductor device according to claim 8 is a semiconductor device of a 
publication, and was made to perform at least one of a mechanical grinding process, 
plasma etching processing, and the chemical etching processings that use a medicine to 
either of the claims 5, 6, and 7 in the aforementioned thinning process. 
[0014] By performing thinning which deletes the rear face of the aforementioned 
semiconductor wafer after the resin stratification process which forms in the electrode 



forming face of a semiconductor wafer the resin layer which has the closure function 
which closes this electrode forming face according to this invention While it can thin 
where a semiconductor wafer is reinforced by the resin layer, and being able to perform 
uniform thinning the breakage at the time of the protection sheet ablation 
conventionally generated since a protection sheet was not used, and a damage -- not 
generating - further the time of cutting after thinning (at the time of division) -- a 
semiconductor wafer -- a resin layer -- it is reinforced and the damage by the external 
force at the time of cutting can be prevented 
[0015] 

[Embodiments of the Invention] (Gestalt 1 of operation) Drawing 1 and drawing 2 are 
process explanatory drawings of the manufacture method of the semiconductor device of 
the gestalt 1 of operation of this invention. In addition, drawing 1 and drawing 2 show 
the manufacture method of a semiconductor device in order of the process. 
[0016] In drawing 1 (a), 1 is the semiconductor wafer with which two or more 
semiconductor devices were formed. The electrode 2 for external connection is formed in 
the upper surface of the semiconductor wafer 1. This semiconductor wafer 1 has the 
thickness (about 1mm) which bears the thermal stress in the next resin stratification 
enough. 

[0017] Next, as shown in drawing 1 (b), the resin layer 3 is formed in the electrode 
forming face of the upper surface of the semiconductor wafer 1. After a semiconductor 
device is started from the semiconductor wafer 1 and it this resin layer 3 not only 
protects the front face of the semiconductor wafer 1, but is completed as a 
semiconductor device of the piece of an individual, it functions as a resin for closure as it 
is. 

[0018] Therefore, the thing excellent in the closure function for protecting a 
semiconductor device is selected by the resin material used for the resin layer 3. The 
closure function described here means the function to protect metals, such as a 
functional material which constitutes a semiconductor device, aluminum which 
constitutes an electrode especially, copper, chromium, and titanium, from the 
dissolution, corrosion, or electric corrosion. That is, the resin material used for the resin 
layer 3 must have the performance which can be satisfied as a sealing agent for 
moisture resistance, migration-proof nature, sufficient intensity to external force, 
electric insulation, etc. As for such a resin, what is generally used for manufacture of a 
semiconductor device is usable. In order to heighten the effect of this invention 
furthermore, you may use what mixed fillers, such as a silica, an alumina, a zirconia, a 
quartz fiber, a glass fiber, and resin fiber, and raised mechanical strength into the resin. 



Furthermore, especially the thing for which the non-subtlety powder which adsorbs an 
ionicity impurity is added in a resin has an effect in protection of an electrode and 
migration prevention. There is a tradename "IXE" of Toagosei Chemical industry as an 
example of the non-subtlety powder which has this function. 

[0019] The resin layer 3 demonstrates an effective function, when a semiconductor 
device is further mounted in the circuit board not only in ****** in the above-mentioned 
protection feature to a semiconductor device. That is, the semiconductor device of this 
invention uses a very thin semiconductor wafer so that it may indicate later. Although a 
semiconductor device is mounted in the circuit board through a bump, in case it mounts, 
an open circuit etc. may produce it in a part for the connection of the circuit board and 
an electrode by various subsequent stress. As for this stress, the bird clapper is small 
known as a semiconductor device becomes thin. The semiconductor device of this 
invention can make small stress (stress) generated by using a very thin semiconductor 
wafer, and the connection reliability which absorbed this stress by the stress relaxation 
function of the resin layer 3 further, and was stabilized is acquired. 
[0020] Pasting, a resin application, etc. of a resin film are used as the method of the 
resin stratification. After the method by resin film pasting sticks what carried out the 
coat of the adhesives to one side of a resin film which processed resin material, such as 
an epoxy resin and polyimide resin, in the shape of a sheet on the semiconductor wafer 1 
upper surface, it makes adhesives heat-harden by heating, and sticks a resin film to the 
semiconductor wafer 1. Moreover, you may heat-harden, after heating and sticking the 
sheet-like epoxy resin of B-stage, even if it does not use adhesives. 

[002 1] A resin application applies a hquefied resin to the electrode forming face of the 
semiconductor wafer 1 by predetermined thickness. In this case, meanses, such as 
optical hardening and electron ray hardening, are employable in addition to heat 
curing. 

[0022] Next, the semiconductor wafer 1 with which the resin layer 3 was formed is sent 
to a thinning process. Here, as shown in drawing 1 (c), a rear-face [ of the semiconductor 
wafer 1 ], i.e., opposite side of field in which resin layer 3 was formed, side is shaved off 
by the mechanical grinding process, and 300 micrometers or less thin the semiconductor 
wafer 1 to about about 100 micrometers preferably. In this grinding process, since the 
semiconductor wafer 1 already has the resin layer 3 in the state where it was formed 
and reinforced, the damage to the semiconductor wafer 1 at the time of a grinding 
process and destruction are prevented. Moreover, since it is reinforced with the resin 
layer 3, it can thin to 50 micrometers. 

[0023] In addition, in this thinning process, you may use the chemical etching which 



uses the medicine for plasma etching or etching besides a mechanical grinding process. 
In plasma etching, the gas of a fluorine system or a chlorine system is used as gas for 
plasma generating. When **********ing a silicon wafer by chemical etching, the mixed 
liquor of fluoric acid and a nitric acid can be used as a medicine of etching. 
[0024] furthermore, the rear face of the semiconductor wafer 1 after machine grinding 
was carried out -- plasma etching processing -- or you may be made to carry out 
chemical etching This plasma etching processing or chemical etching can remove the 
micro crack layer of the rear face of the semiconductor wafer 1 formed of the grinding 
process, and the effect of raising the intensity of the semiconductor wafer 1 can be 
acquired. 

[0025] Next, a breakthrough is formed in the resin layer 3 as shown in drawing 2 (a)* 
Laser beam machining is used for this breakthrough formation, and the breakthrough 4 
which arrives at the front face of an electrode 2 is formed in the resin layer 3 by 
irradiating a laser beam in the position corresponding to the electrode 2. Subsequently, 
as shown in drawing 2 (b), it fills up with the cream solder 5 which is paste-like electric 
conduction material in a breakthrough 4. 

[0026] Next, on the cream solder 5 with which it filled up in the breakthrough 4, as 
shown in drawing 2 (c), the solder ball 6 is carried. And by sending and heating the 
semiconductor wafer 1 at a reflow process after this, the cream solder 5 and the solder 
ball 6 fuse, and after melting solder solidifies, an electrode 2 and solder bump 6' through 
which it flows are projected and formed on the resin layer 3. Next, the semiconductor 
wafer 1 after solder bump formation is sent to a cutting process, and is cut by each 
semiconductor device 1^ of every [ which constitutes the semiconductor wafer 1 ] at the 
piece of an individual. Thereby, the semiconductor device 7 with which the electrode 
forming face of the electrode for external connection was closed by the resin layer 3 is 
completed. 

[0027] Thus, the manufactured semiconductor device 7 has the following outstanding 
properties as compared with the same semiconductor device manufactured by the 
conventional method. First, since thinning by grinding is performed after closing the 
electrode forming face of the semiconductor wafer 1 by the resin layer 3, the 
semiconductor wafer 1 is more firmly reinforced with the manufacture method of the 
semiconductor device shown in the gestalt of this operation as compared with the 
method using the conventional protection sheet. For this reason, at the time of grinding, 
it is still thinner than before in the semiconductor wafer 1, and it becomes possible to 
carry out grinding, without moreover giving a damage. And since the ablation process of 
the protection sheet after thinning currently performed in the conventional method does 



not exist, the semiconductor device which does not have a damage to the semiconductor 
wafer 1 further generated by the external force at the time of cutting, and was 
conventionally excellent in reliability with the external force at the time of this ablation 
is realized. Moreover, since the protection sheet which is an article of consumption is not 
used, there is no need for the waste treatment produced by discarding the protection 
sheet after use. 

[0028] (Gestalt 2 of operation) Drawing 3 and drawing 4 are process explanatory 
drawings of the manufacture method of the semiconductor device of the gestalt 2 of 
operation of this invention. In addition, drawing 3 and drawing 4 show the manufacture 
method of a semiconductor device in order of the process. 

[0029] In drawing 3 (a), 11 is the semiconductor wafer shown in the gestalt 1 of 
operation, and the semiconductor wafer with which two or more semiconductor devices 
were formed similarly, and the electrode 12 for external connection is formed in the 
upper surface. As shown in drawing 3 (b), a current carrying part 13 is formed in this 
electrode 12 upper surface. A current carrying part 13 is formed in the upper surface of 
an electrode 12 by carrying out the laminating of the metal deposit. Subsequently, the 
resin seal of the semiconductor wafer 11 with which the current carrying part 13 was 
formed is carried out. Here, the resin layer 14 which has a closure function is formed in 
the electrode forming face of the semiconductor wafer 11. The same quality of the 
material as the resin layer 3 in the gestalt 1 of operation is used for the resin layer 14. 
[0030] Next, the semiconductor wafer 11 with which the resin layer 14 was formed is 
sent to a thinning process, and as shown in drawing 4 (a), it shaves off by the grinding 
process like the gestalt 1 of operation of the rear face of the semiconductor wafer 11, and 
it thins. In this grinding process, since the semiconductor wafer 11 is reinforced by the 
resin layer 14, the damage to the semiconductor wafer 11 at the time of a grinding 
process and destruction are prevented like the gestalt 1 of operation. In addition, in this 
thinning process, you may use how the chemical etching which used the medicine 
besides the mechanical grinding process, and plasma etching remove the surface of the 
rear face of the semiconductor wafer 11 like the gestalt 1 of operation, furthermore, the 
rear face of the semiconductor wafer 11 after machine grinding was carried out 
chemical etching -- you may be made to carry out plasma etching processing 
[0031] Then, as shown in drawing 4 (b), the solder ball 15 is carried on a current 
carrying part 13. And by sending and heating the semiconductor wafer 11 at a reflow 
process after that, the solder ball 15 fuses and it is joined to a current carrying part 13, 
and when melting solder solidifies, from the upper surface of the resin layer 14, an 
electrode 12 and solder bump 15' ( drawing 4 (c)) through which it flows project, and are 



formed. 

[0032] Like the gestalt 1 of operation after this, the semiconductor wafer 11 is cut by 
each semiconductor device II' of every at the piece of an individual, as shown in 
drawing 4 (c), and the semiconductor device 16 with which the electrode forming face of 
the electrode for external connection was closed by the resin layer 14 completes it. It has 
the outstanding property as the semiconductor device 7 in the gestalt 1 of operation also 
with this same semiconductor device 16. 

[0033] In addition, in the gestalt 2 of operation, it is good also as the wire bump formed 
of wirebonding in a current carrying part 13, and a ball bump who joins a metal ball and 
is formed. A wire bump and a ball bump have the merit that a current carrying part 13 
can be formed by the low cost as compared with the case of plating. 

[0034] (Gestalt 3 of operation) Drawing 5 and drawing 6 are process explanatory 
drawings of the manufacture method of the semiconductor device of the gestalt 3 of 
operation of this invention. In addition, drawing 3 and drawing 4 show the manufacture 
method of a semiconductor device in order of the process. 

[0035] In drawing 5 (a), 21 is the semiconductor wafer shown in the gestalt 1 of 
operation, and the semiconductor wafer with which two or more semiconductor devices 
were formed similarly, and the electrode 22 for external connection is formed in the 
upper surface. The protection sheet 23 is stuck on the inferior surface of tongue of the 
semiconductor wafer 21. The protection sheet 23 applies adhesive layer 23b to resin film 
23a, and has the role which reinforces the semiconductor wafer 21 by being stuck on a 
semiconductor wafer. 

[0036] The semiconductor wafer 21 is sent to a cutting process in the state where it was 
reinforced with the protection sheet 23, and as shown in drawing 5 (b), it is cut along 
with the boundary line of each semiconductor device 21'. Thereby, the semiconductor 
wafer 21 will be in the state where semiconductor device 21' of the piece of each was 
connected with the protection sheet 23. 

[0037] Next, as shown in drawing 5 (c) in this state, it is the semiconductor wafer 21 
(that with which semiconductor device 21' of the piece of each was connected is shown.). 
Hereafter, in calling it the semiconductor wafer 21, it means the connection object of 
semiconductor device 21'. The resin layer 24 is formed in an electrode forming face. This 
resin layer 24 has the function which closes an electrode forming face like the resin 
layers 3 and 14 in the gestalten 1 and 2 of operation. 

[0038] Next, the protection sheet 23 exfoliates from the semiconductor wafer 21 with 
which the resin layer 24 was formed. As this shows drawing 5 (d), the semiconductor 
wafer 21 will be in the state where the electrode forming face was closed by the resin 



layer 24, And the semiconductor wafer 21 is sent to a thinning process in this state, and 
the rear face of each semiconductor device 21' is shaved off by the mechanical grinding 
process, and thins. In this grinding process, since semiconductor device 21' is in the 
state where it was reinforced by the resin layer 24, the destruction or the damage by the 
stress at the time of a grinding process do not generate it. In addition, in this thinning 
process, you may use how plasma etching removes the surface of the rear face of the 
semiconductor wafer 21 besides a mechanical grinding process like the gestalt 1 of 
operation. Furthermore, you may be made to carry out plasma etching processing of the 
rear face of the semiconductor wafer 21 after machine grinding was carried out. 
[0039] Then, the semiconductor wafer 21 in the state where semiconductor device 21' 
was connected by the resin layer 24 is sent to a breakthrough formation process. Here, 
like the gestalt 1 of operation, as shown in drawing 6 (a), the breakthrough 25 which 
arrives at the front face of an electrode 22 is formed in the position corresponding to the 
electrode 22 of the resin layer 24. Subsequently, as shown in drawing 6 (b), it fills up 
with the cream solder 26 in a breakthrough 25, and as further shown in drawing 6 (c), 
the solder ball 27 is carried on the cream solder 26. And by sending and heating the 
semiconductor wafer 21 at a reflow process, the cream solder 26 and the solder ball 27 
fuse, and an electrode 22 and solder bump 27' through which it flows are projected and 
formed on the resin layer 24. 

[0040] Then, the semiconductor wafer 21 of a connection state is sent to a cutting 
process, and the semiconductor device 28 with which the electrode forming face of the 
electrode for external connection was closed by the resin layer 24 completes it by cutting 
the resin layer 24 along with the boundary hne of each semiconductor device 21', as 
shown in drawing 6 (d). It has the outstanding property as the semiconductor device 7 of 
the gestalt 1 of operation also with this same semiconductor device 28. 
[0041] As mentioned above, as shown in the gestalten 1, 2, and 3 of each operation, an 
electrode forming face is set to manufacture of the semiconductor device closed by the 
resin. After forming in the electrode forming face of a semiconductor wafer the resin 
layer which has a closure function, while thinning in the state where it was fully 
reinforced by performing thinning which deletes the rear face of a semiconductor wafer 
and being able to realize a homogeneous thin semiconductor device Since it is not 
necessary to exfoliate the protection sheet after thinning, there is neither destruction at 
the time of ablation nor worries about generating of a damage. Furthermore, since it is 
not necessary to use the protection sheet which is an article of consumption in a 
thinning process, while being able to reduce a manufacturing cost, there is no 
generating of waste and an environmental load can be mitigated. 
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[0042] 

[Effect of the Invention] By performing thinning which deletes the rear face of the 
aforementioned semiconductor wafer after the resin stratification process which forms 
in the electrode forming face of a semiconductor wafer the resin layer which has the 
closure function which closes this electrode forming face according to this invention 
While it can thin where a semiconductor wafer is reinforced by the resin layer, and 
being able to perform uniform thinning It is reinforced and the damage by the external 
force at the time of cutting is prevented, the breakage at the time of the protection sheet 
ablation conventionally generated since a protection sheet was not used, and a damage 
-- not generating further -- the time of cutting after thinning (at the time of division) - 
a semiconductor wafer -- a resin layer The reliability of a semiconductor device is 
securable. 

[Brief Description of the Drawings] 

[Drawing 1] Process explanatory drawing of the manufacture method of the 
semiconductor device of the gestalt 1 of operation of this invention 

[Drawing 2] Process explanatory drawing of the manufacture method of the 
semiconductor device of the gestalt 1 of operation of this invention 

[Drawing 3] Process explanatory drawing of the manufacture method of the 
semiconductor device of the gestalt 2 of operation of this invention 

[Drawing 4] Process explanatory drawing of the manufacture method of the 
semiconductor device of the gestalt 2 of operation of this invention 

[Drawing 5] Process explanatory drawing of the manufacture method of the 
semiconductor device of the gestalt 3 of operation of this invention 

[Drawing 6] Process explanatory drawing of the manufacture method of the 
semiconductor device of the gestalt 3 of operation of this invention 
[Description of Notations] 

1, 11, 21 Semiconductor wafer 
r, 11*, 21' Semiconductor device 

2, 12, 22 Electrode 

3, 14, 24 Resin layer 

4 25 Breakthrough 

5 26 Cream solder 

6, 15, 27 Solder ball 

7, 16, 28 Semiconductor device 
13 Current Carrying Part 
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Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable method of manufacturing 
semiconductor devices and to provide the semiconductor devices. 

SOLUTION: In this method of manufacturing semiconductor devices, whose electrode 
forming surface on which electrodes 2 for connection to the outside is formed, are sealed 
with resin, a resin layer 3 having the function of sealing the electrode forming surface is 
formed on a semiconductor wafer 1, on which a plurality of semiconductor devices are 
formed. After the step of forming the resin layer 3, the rear of the semiconductor wafer 1 
is ground mechanically for reducing its thickness. In this way, since the semiconductor 
wafer 1 is reinforced by the resin layer 3 when its thickness is reduced, a uniform 
reduction in thickness can be performed and no breakage or damage is produced at 
peeling of a protective sheet, since the protective sheet which was used previously is no 
longer necessary. Furthermore, since the semiconductor wafer 1 after reducing of its 
thickness is reinforced by the resin layer 3, damages due to external force at cutting 
(division) can be prevented. 



